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(57) ABSTRACT 

In order to suppress production of devitrifying stones such 
as barium disilicate and strontium silicate and to achieve a 
high X-ray absorbability, a CRT panel glass does not sub 
stantially contain PbO and contains, in mass percent, 
9—9.5% SrO and 8.5—9% BaO. In addition, the value of 
SrO/(SrO+BaO) is set to 0.50—0.53. Therefore, the CRT 
panel glass has an X-ray absorption coef?cient of 28.0 cm“1 
or more at 0.6 

17 Claims, 1 Drawing Sheet 
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CRT PANEL GLASS CONTAINING SRO AND 
BAO 

BACKGROUND OF THE INVENTION 

The present invention relates to a CRT panel glass for use 
in a color-television tube. 

An envelope of a CRT comprises a panel portion for 
projecting video images, a tubular neck portion With an 
electron gun arranged therein, and a ?are-shaped funnel 
portion connecting the panel portion and the neck portion. 
Electron beams emitted from the electron gun excite phos 
phors arranged on an inner surface of the panel portion to 
emit light so that the video images are projected on the panel 
portion. At this time, X-rays bremsstrahlung are produced 
inside the tube. If the X rays bremsstrahlung leak out of the 
tube through the envelope, an adverse in?uence is given to 
the human body Therefore, the envelope of the type is 
required to have a high X-ray absorbability. 

In order to improve an X-ray absorption coefficient of a 
glass, PbO may be contained in the glass. HoWever, if the 
glass containing PbO is used for a panel glass, coloring 
called broWning Will occur due to irradiation of the electron 
beams and X-rays Which are produced upon projecting the 
video images. This results in a problem that the images can 
not be seen clearly. 

Therefore, in order to suppress the broWning, develop 
ment is made of a CRT panel Which contains a large amount 
of SrO and BaO, instead of PbO, in the glass. 

HoWever, if the above-mentioned components are con 
tained in the glass in a large amount, there arises a problem 
that devitrifying stones such as barium disilicate 
(BaO~2SiO2) and strontium silicate (SrO~SiO2) are depos 
ited in the glass and a liquidus temperature rises to make the 
formation of the glass difficult. In addition, the above 
mentioned devitrifying stones may be produced on an image 
display surface of the panel glass to cause defects so that the 
production yield is decreased. 

If the contents of SrO and BaO are decreased in order to 
suppress production of the devitrifying stones such as 
barium disilicate and strontium silicate, the X-ray absorption 
coefficient are decreased correspondingly. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a CRT panel glass Which has an X-ray absorption 
coefficient not smaller than 28.0 cm'1 at 0.6 A, Which can 
loWer a deposition temperature range for barium disilicate 
and strontium silicate, and Which can prevent production of 
devitrifying stones thereof. 

The present inventors repeatedly carried out a variety of 
experiments and, as a result, found a composition range 
Which, even if a large amount of SrO and BaO are contained 
in order to obtain a sufficient X-ray absorbability, is capable 
of suppressing the increase in liquidus temperature due to 
presence of the devitrifying stones resulting from the above 
mentioned components and propose the present invention. 

According to the present invention, there is provided a 
CRT panel glass Which does not substantially contain PbO, 
Which contains, in mass percent, 9—9.5% SrO and 8.5—9% 
BaO With SrO/(SrO+BaO) being 0.50—0.53, and Which has 
an X-ray absorption coefficient of 28.0 cm'1 or more at 0.6 

The CRT panel glass of the present invention contains a 
large amount of SrO and BaO and therefore has an X-ray 
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2 
absorption coefficient of 28.0 cm'1 or more at a Wavelength 
of 0.6 A even if PbO is not contained. 

Generally, in case Where a large amount of SrO and BaO 
are contained in the glass, devitrifying stones such as barium 
disilicate and strontium silicate tend to be produced. This 
results in a rise in liquidus temperature Which makes the 
formation of the glass difficult. In the CRT glass of the 
present invention, production of the above-mentioned devit 
rifying stones can be suppressed to loWer the liquidus 
temperature to 860° C. or less so that formation of the glass 
can be facilitated by the limitation of, in mass percent, 
9—9.5% SrO and 8.5—9% BaO With SrO/(SrO+BaO) being 
0.50—0.53. 

According to the present invention, there is also provided 
a CRT panel glass Which does not substantially contain PbO, 
Which contains, in mass percent, 50—70% SiO2, 0—4% 
A1203, 0—4% MgO, 0—4% CaO, 9—9.5% SrO, 8.5—9% BaO, 
0—2% ZnO, 5—10% NaZO, 5—10% K20, 0—3% ZrO2, 0—3% 
TiO2, 0—2% CeO2, 0—2% Sb2O3, and 0—2% P205 With 
SrO/(SrO+BaO) being 0.50—0.53, and Which has an X-ray 
absorption coefficient of 28.0 cm'1 or more at 0.6 

FolloWing is the reason for limiting the glass composition 
as mentioned above in the present invention. 
PbO is a component Which improves the X-ray absorb 

ability of the glass. HoWever, inclusion of PbO Will cause 
coloring, Which is called broWning, by irradiation of electron 
beams and X-rays. Therefore, this component should not be 
introduced into the glass of this invention. 

SiO2 is a component serving as a netWork former of the 
glass. HoWever, if the content is less than 50%, the viscosity 
of the glass is excessively loWered so that formation 
becomes difficult. The content of more than 70% leads to a 
coefficient of thermal expansion Which is excessively loW 
and Will not match the coefficient of expansion of a funnel 
glass. Preferably, the content of SiO2 is Within the range of 
53—67%. 
A1203 is also a component serving as a netWork former of 

the glass. HoWever, if the content is greater than 4%, the 
viscosity of the glass is increased so that the formation 
becomes difficult. Preferably, the content of A1203 is not 
greater than 3%. 
MgO and CaO are components serving to facilitate melt 

ing of the glass and to adjust the coefficient of thermal 
expansion and the viscosity. HoWever, if the contents are 
greater than 4%, the glass is easily devitri?ed and the 
liquidus temperature rises so that the formation becomes 
difficult. Preferably, the content of each of MgO and CaO is 
not greater than 2%. 
SrO is a component serving to facilitate the melting of the 

glass, to adjust the coefficient of thermal expansion and the 
viscosity, and to improve the X-ray absorbability. HoWever, 
if the content is greater than 9.5%, strontium silicate is 
produced and devitri?cation Will easily be caused. If the 
content is less than 9%, barium disilicate is produced and 
devitri?cation Will easily be caused, resulting in decrease in 
production efficiency. Preferably, the content of SrO is 
Within the range of 9.1—9.4%. 
BaO, like SrO, is also a component serving to facilitate 

the melting of the glass, to adjust the coefficient of thermal 
expansion and the viscosity, and to improve the X-ray 
absorbability. HoWever, if the content is more than 9%, 
barium disilicate is produced and devitri?cation Will easily 
be caused. If the content is less than 8.5%, strontium silicate 
is produced and devitri?cation Will easily be caused, result 
ing in decrease in production efficiency. Preferably, the 
content of BaO is Within the range of 8.6—8.9%. 
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ZnO, like SrO and BaO, is a component serving to 
facilitate the melting of the glass, to adjust the coefficient of 
thermal expansion and the viscosity, and to improve the 
X-ray absorbability. HoWever, if the content is more than 
2%, the glass is easily devitri?ed and the liquidus tempera 
ture rises so that the formation becomes difficult. Preferably, 
the content of ZnO is not greater than 1%. 
Na2O and K20 are components to adjust the coefficient of 

thermal expansion and the viscosity. HoWever if the contents 
are more than 10%, the viscosity is excessively loW so that 

4 
of a liquid phase occurs and, inversely, devitri?cation Will 
easily be caused. Preferably, the content of P205 is 1% or 
less. 

In order to suppress the deposition of barium disilicate 
and strontium silicte and to loWer the liquids temperature, 
ther ration of SrO/(SrO+BaO) should be limited to 
0.50—0.53. If the ratio is smaller than 0.50, barium disilicate 
is remarkably deposited so that the liquidus temperature 
dramatically rises. Furthermore, if the ratio is greater than 

- . . . . . 10 - . . , _ 

the formation becomes difficult and the electrical resistivity Q53; Strohthhh slheate 1S remarkably deposlted so that the 
is degraded. If the contents are less than 5% , the coefficient hqhldhs temperature dramatleahy Uses 

of thermal'expansion is excessively loW and Will not match Besides the above_mentioned Composition, a COIOring 
the coefficient of expansion of the funnelglass. Preferably, agent Such as COO, N10, and F6203 may be added up to 
the content of each of Na2O and K20 Within the range of 15 03% in Order to adjust the transmittance_ 
6—9%. 
ZrO2 is a component to adjust the coe?icient of thermal BRIEF DESCRIPTION OF THE DRAWINGS 

expansion and the viscosity and to improve the X-ray 
absorability. If the content is greater than 3%, Wadcite FIGURE 15 a graph ShOWmg the relatlonshlp between 
(K2O.ZrO2.3SiO2) is deposited and the formation becomes 20 SrO/(SrO+BaO) and the llqllldlls temperature. 
dif?cult. Preferably, the content of ZrOZis Within the range 
of 0.1—2.5%. DESCRIPTION OF PREFERRED 

TiO2 is a component to suppress UV solariZation of the EMBODIMENTS 
glass. If the content is greater than 3%, the effect can not _ _ 
remarkably be improved and the material cost becomes 25 _ Now a CRT p_ahel_glass eceordlhg to the Present lhveh' 
high Preferably the Content of T102 is Within the range of tion Wlll be described in detail in conjunction With examples. 

0.1—2%. Table 1 shoWs examples according to the present inven 
CeO2 is a component to suppress X-ray broWning of the tion (Samples Nos. 1 to 6) and comparative examples 

glass. If the content is greater than 3%, the glass Will be (Samples Nos. 7 to 8). 

TABLE 1 

Comparative 
Present Invention F amnle 

1 2 3 4 5 6 7 8 

Composition 
(mass %) 

$02 61.8 62.4 61.3 60.6 61.8 60.3 61.9 59.5 
A1203 2.0 0.5 0.5 — 2.0 1.5 1.0 1.5 
MgO — 0.5 1.5 — — 0.5 — 0.5 

CaO — 0.5 — 2.0 — 0.5 1.0 — 

SrO 9.6 9.3 9.5 9.3 9.3 9.1 9.8 8.9 
BaO 8.6 8.0 8.5 8.8 8.7 8.9 8.3 9.7 
ZnO 0.5 1.0 0.2 2.0 0.5 — 2.0 0.1 

Na2O 7.6 8.0 8.5 7.0 7.6 6.5 7.5 7.1 
K20 7.7 7.0 6.5 8.0 7.7 8.5 7.7 8.4 
ZrO2 1.5 1.0 2.0 0.1 1.5 2.5 0.1 2.1 
TiO2 0.4 0.2 0.1 0.3 0.4 1.1 0.3 0.5 
CeO2 0.3 0.2 0.4 1.1 0.3 0.1 0.3 0.5 
sbzo3 0.2 0.5 0.3 0.8 0.2 0.5 0.3 0.7 
P202 — 13 1.0 — — — — 0.5 

SrO/(SrO + BaO) 0.53 0.51 0.53 0.51 0.52 0.51 0.54 0.48 
Coefficient of 29.4 28.8 29.3 29.4 28.9 30.3 20.8 30.1 
X-ray Absorbtion 
(0.6 A, cmil) 
Liquidis 857 855 845 866 850 862 885 890 
Temperature (0 C.) 

colored and the sufficient optical transmittance can not be Each sample given in Table 1 Was prepared in the fol 
obtained. Preferably, the content of CeO2 is Within the range loWing manner. 
of 0.1—2%. 60 First, a material batch prepared to have a glass composi 

Sb2O3 can be used as a ?ning agent‘ However, if the tion as de?ned in Table 1°Was put into a platimum crucible 
. and melted at about 1500 C., for 4 hours. In order to obtain 

content is greater than 2%, the effect can not be remarkably . . 
. . . a uniform or homogeneous glass, degassing Was performed 

be improved and the material cost becomes high. Preferably, . . . . . . . . 
the Content of Sb 0 is 1% or less by stirring using a platimum stirring bar for three minutes in 

2 3 ' 65 the middle of the melting process. Thereafter, the molten 
P205 can be added to suppress the tendency of devitri? 

cation. HoWever, if the content is greater than 2%, separation 
glass Was formed into a predetermined shape and then 
gradually cooled. 
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For each sample obtained as mentioned above, the X-ray 
absorption coef?cient and the liquidus temperature Were 
measured. The results are shoWn in Table 1. 

The X-ray absorption coef?cient Was obtained by calcu 

6 
The relationship betWeen SrO/(SrO+BaO) and the liqui 

dus temperature is shoWn in the FIGURE. In the FIGURE, 
an ordinate shoWs the liquidus temperature While an abscissa 
shoWs the ratio of SrO/(SrO+BaO). In addition, O in the 

lating the absorption coef?cient at a Wavelength of 0.6 5 @ble and ill the represents occurrfznce of depo.si' 
- - - tion of barium d1s1l1cate 1n the ?rst crystalline phase While 

angstroms With reference to the glass composition and the . . . . . . 
density 0 represents occurrence of deposition of strontium silicate 1n 

'_ _ _ _ the ?rst crystalline phase. 

The liquidus temperature Was measured 1n~the folloWmg AS is apparent from Table 2 and the FIGURE, When the 
mannel Flrst, eflch Sample Was pulYenzed lnto a SlZe of 10 value of SrO/(SrO+BaO) is equal to 0.52, the ?rst crystalline 
300-509 ?lm, mlXed; Put lntq a Platlnum boat, and trans‘ phase contains tWo kinds of crystals including barium dis 
ferred lnto a gradlent heatlng furnace F0 be held at ilicate and strontium silicate and the liquidus temperature 
750—1050° C. for 48 hOllrS~ Then, the platlnurn bOaI Was exhibits the minimum value. When the value of SrO/(SrO+ 
taken out from the gradient heating furnace. Thereafter, the BaO) becomes greater than 0.52, strontium silicate is depos 
glass Was taken out from the platinum boat. The sample thus ited in the ?rst crystalline phase. When the value exceeds 
obtained Was observed by the use of a polariZing microscope 15 0.53, the liquidus temperature dramatically rises. When the 
to measure the crystal deposition point, value of SrO/(SrO+BaO) becomes smaller than 0.52 on the 
AS - t f T b1 1 h f 1 N _ 1_6 contrary, barium d1s1l1cate is deposited in the ?rst crystalline 

the exlstgp?zasrig thriznl-lnvingon’ :12: aohisilmgjj aisso ?g; phase. When the value becomes smaller than 0.50, the 
- p _1 g y - rp- liquidus temperature dramatically rises. 

coef?cient not smaller than 28.8 cm and has aloWl1qu1dus 20 AS d ,b d b h 1 f h _ _ h 
temperature of 857° C. or less because of the limitation _ escn e a ove?t 6g ass 0, t epresent mvfinnon as 
Within the range of 9_9'5% SrO 8~5_9% BaO With SrO/ the high X-ray absorption coef?cient of 28.0 cm or more 
(S - ’ and is easy in melting and formation because the liquidus 
rO+BaO) be1ng 0.50—0.53. _ _ _ 
0 th th h d th 1 f S O/ S O B O _ th temperature is loW. Therefore, the glass is suitable as a CRT 
n e 0 er an ’ 6 Va H65 0 ,r ( r + a ) m 6 panel glass for use in a color-television tube. 

samples Nos. 7 and 8 as the comparative examples are equal 25 What is Claimed is 

to 0'54 and 048gFeEPeC%;g1§-gheref°re> the hquldus term 1. ACRT panel Which does not substantially contain PbO, 
perature Was as 1g as ' or more‘ Which contains, in mass percent, 9—9.5% SrO, 8.5—9% BaO, 

Next, description Will be made about the relationship 0_1_2_5% ZrO2 and 0_1_2% T102, With SID/($043210) 
between STO/(STCHBZIO) and the liquidus temperature~ being 0.50—0.53, and Which has can X-ray absorption coef 
By the use of the sample No. 5 as a basic composition, 30 ?cient of 28.0“1 or more at 0.6 A. 

examination Was made of the relationship betWeen SrO/ 2. ACRT panel as claimed in claim 1, Wherein the content 
(SrO+BaO) and the liquidus temperature. The composition of SrO is 9.1—9.4% in mass percent. 
of each sample used in the examination Was shoWn in Table 3. ACRT panel as claimed in claim 1, Wherein the content 
2. of BaO is 8.6—8.9% in mass percent. 

TABLE 2 

5-1 5-2 5-3 5-4 5 5-5 5-6 5-7 

Composition 
(mass %) 

$02 61.8 61.8 61.8 61.8 61.8 61.8 61.8 61.8 
A1203 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
MgO — — — — — — — — 

CaO — — — — — — — — 

SrO 8.7 8.8 9.0 9.2 9.3 9.5 9.7 9.9 
BaO 9.3 9.2 9.0 8.8 8.7 8.5 8.3 8.1 
ZnO 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
Na2O 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 
K20 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 
ZrO2 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
TiO2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 
C602 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
Sb2O3 0.2 0.2 0.2 0.2 0 2 0.2 0 2 0.2 
P205 — — — — — — — — 

SrO/(SrO + BaO) 0.48 0.49 0.50 0.51 0.52 0.53 0.54 0.55 
Liquidus 890 880 860 853 850 859 880 890 
Temperature (O C.) 
1st Crystalline O O O O O Q Q Q Q 
Phase 

Each sample Was prepared in the above-mentioned man- 60 4. ACRT panel Which does not substantially contain PbO, 
ner to obtain the liquidus temperature and a ?rst crystalline Which contains, in mass percent, 50—70% SiO2, 0—4% 
phase of deposited crystals. It is noted here that the liquidus A1203, 0—4% MgO, 0—4% CaO, 9—9.5% SrO, 8.5—9% BaO, 
temperature Was measured in the above-mentioned manner 0—2% ZnO, 5—10% NaZO, 5—10% K20, 0.1—2.5% ZrO2, 
While the ?rst crystalline phase Was identi?ed by observing 65 0.1—2% TiO2, 0—2% CeO2, 0—2% Sb2O3, and 0—2% P205, 
the deposited crystals by the use of the polariZing micro 
scope. 

With SrO/(SrO+BaO) being 0.50—0.53, and Which has an 
X-ray absorption coefficient of 28.0 cm_1 or more at 0.6 
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5. A CRT panel as claimed in claim 4, wherein the content 
of SiO2 is 53—67% in mass percent. 

6. A CRT panel as claimed in claim 4, Wherein the content 
of A1203 is 3% or less in mass percent. 

7. A CRT panel as claimed in claim 4, Wherein the content 
of MgO is 2% or less in mass percent. 

8. A CRT panel as claimed in claim 4, Wherein the content 
of CaO is 2% or less in mass percent. 

9. A CRT panel as claimed in claim 4, Wherein the content 
of SrO is 9.1—9.4% in mass percent. 

10. A CRT panel as claimed in claim 4, Wherein the 
content of BaO is 8.6—8.9% in mass percent. 

11. A CRT panel as claimed in claim 4, Wherein the 
content of ZnO is 1% or less in mass percent. 

5 

8 
12. A CRT panel as claimed in claim 4, 

content of Na2O is 6—9% in mass percent. 
13. A CRT panel as claimed in claim 4, 

content of K20 is 6—9% in mass percent. 
14. A CRT panel as claimed in claim 4, 

content of CeO2 is 0.1—2% in mass percent. 
15. A CRT panel as claimed in claim 4, Wherein 

content of Sb2O3 is 1% or less in mass percent. 
16. A CRT panel as claimed in claim 4, Wherein 

content of P205 is 1% or less in mass percent. 
17. A CRT panel as claimed in claim 4, Wherein 

coloring agent is added up to 0.3% in mass percent. 

Wherein 

Wherein 

Wherein 

* * * * * 

the 

the 

the 

the 

the 

the 


